Abstract -In order to develop new redox systems which undergo reversible structural changes by electron transfer, bis(1,3-benzodithiolium)-type dications 
INTRODUCTION
Organic redox systems undergoing reversible structural changes upon electron transfer are called 'dynamic redox systems' and have attracted much attention for applications, such as molecular switches. 1 Recently, Suzuki et al. have studied extensively on various types of redox systems represented by common structures (1 2+ /2) and shown that they are useful to construct novel redox responsive systems which show distinct structural and spectral changes by an electrochemical stimulus (Scheme 1). 2 In these systems, the structural changes are based on the redox-induced intramolecular cyclization and ring-opening reactions. On the other hand, Nishida and co-workers reported redox responsive oligothiophenes containing a closely related redox couple (3 2+ /4), in which the twist angle of the central bithienyl unit can be controlled by electron transfer. 3 We have now designed a redox couple (5 2+ /6) containing a biaryl unit as a new dynamic redox system (Scheme 2). It is known that bis(1,3-benzodithiolium)-type dications construct reversible redox couples with 2,2'-bi-1,3-benzodithioles. 4 Therefore, for this system it is expected that two-electron reduction of the dications (5 2+ , open forms) affords the corresponding cyclization products (6, closed forms) via a diradical species (5 2• ) and two-electron oxidation of the resulting 6 reproduces the starting dications (5 2+ ) by ring-opening. In the course of the interconversion between the two forms, the dihedral angle of the biaryl unit would change; 2,3 the biaryl units should adopt twisted and coplanar conformations in the open forms (5 2+ ) and closed forms (6) , respectively. The present redox system has the following features based on the 1,3-benzodithiole ring systems introduced as a redox-active unit. show that the interconversion between the open and closed forms occurs efficiently.
Scheme 4
The electrochemical properties were examined by cyclic voltammetry (CV). The cyclic voltammograms of the dication salt (5c 2+ ) and neutral compound (6c) in benzonitrile are shown in Figure 1 as typical examples. In the CV of 5c 2+ , it is irreversibly reduced at E pc of +0.28 V to give a new compound which shows an anodic peak at E pa of +1.30V [ Figure 2 (a)], which is in complete agreement with the oxidation peak potential of 6c [ Figure 2 (b)]. Therefore, this new anodic peak observed in the CV of 5c 2+ can be assigned to the oxidation of the electrochemically generated closed form (6c The bond length of the newly formed C-C bond is 1.583(3) Å. Although X-Ray analyses for the other closed forms were not carried out at present, the molecular structures of 6b,c are considered to be similar to that of 6a owing to their restricted conformational freedom. X-Ray structural analyses. Reflection data were collected on a Rigaku Mercury CCD area detector using Mo-Kα radiation (λ = 0.71070 Å) at 296 K. All the structures were solved by the direct method using the SHELXS-86 program.
12
The non-hydrogen atoms were refined anisotropically by full-matrix least-squares method on F 2 using the SHELXL-93 program. 
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